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Developments i n  chromosome a n a l y s i s  i n  r e c e n t  years  have led  a  number of 
people  t o  sugges t  "screening" programs f o r  t h e  d e t e c t i o n  and prevent ion  of g e n e t i c  
d i s o r d e r s .  I n  p a r t i c u l a r ,  S t e i n  e t  a l .  (1973) have o u t l i n e d  t h e  case  f o r  t h e  pro- 
g r e s s i v e  i n t r o d u c t i o n  of a  comprehensive program t o  e l i m i n a t e  o r ,  a t  any r a t e ,  t o  , 
reduce t h e  inc idence  of Down's Syndrome (Mongolism). The program would involve t h e  
d e t e c t i o n  of t h e  g e n e t i c  abnormali ty i n  u t e r o  by amniocentesis  and chromosome ana l -  
y s i s ,  combined w i t h  t h e  o f f e r  of an a b o r t i o n  t o  those  women found t o  be c a r r y i n g  
an a f f e c t e d  f e t u s .  
I n  t h i s  a r t i c l e ,  i n  t h e  correspondence which fol lowed i t ,  i n  t h e  document 
emanating from t h e  WHO S c i e n t i f i c  Group (1972),  and i n  t h e  r e c e n t  work by Milunsky 
(1973), r e f e r e n c e  has  been made t o  "economic" a s p e c t s  of such a program. I n  p a r t i c -  
u l a r  S t e i n  e t  a l .  and Milunsky have claimed t h a t  t h e  program would c e r t a i n l y  "pay 
f o r  i t s e l f "  f o r  mothers over t h i r t y  y e a r s  o l d ,  i n  t h e  sense  t h a t  t h e  sav ings  i n  
f u t u r e  i n s t i t u t i o n a l  c a r e  of Mongoloids would more than  o f f s e t  t h e  c o s t  of t h e  
scheme. The WHO working p a r t y  suggested t h a t  f o r  mothers  over t h i r t y - f i v e  years  of 
age,  the  c o s t  of t h e  program would be l e s s  than  h a l f  t h e  savings it engendered. 
Since t h e  medical  p a r t i c i p a n t s  have n o t  f e a r e d  t o  t r e a d  i n  t h i s  a r e a  of 
"economic" c o s t s  and b e n e f i t s ,  t h e  r e s t  of us  perhaps may b e  excused t h e  wish,  i f  
n o t  t o  rush i n  then ,  a t  l e a s t  t o  s i d l e  i n  a l s o .  I n  p a r t i c u l a r ,  i t  was not  always 
made c l e a r  i n  t h e  works c i t e d  a l ready  whether t h e  c a l c u l a t i o n s  made were expected 
t o  apply t o  a l l  c o u n t r i e s  o r  on ly  t o  t h e  US and, i f  only t o  t h e  U S ,  whether conclu-  
s i o n s  drawn from t h e  US case  might need t o  b e  a l t e r e d  f o r  o t h e r  c o u n t r i e s .  The 
a n a l y s i s  i n  t h i s  paper  con£ ines  i t s e l f  t o  t h e  s i t u a t i o n  i n  the  UK. 
THE ECONOMICS OF SCREENING--SOME ETHICAL AND ECONOMIC CONSIDERATIONS 
Screening programs a r e ,  i n  p r i n c i p l e ,  capab le  of being regarded as any 
o t h e r  investment p r o j e c t .  They u s u a l l y  r e q u i r e  an i n i t i a l  c a p i t a l  o u t l a y  and i n c u r  
continuous running expenses. I n  r e t u r n  they genera te  a  s e r i e s  of e f f e c t s  which can  
be thought  of a s  b e n e f i t s  o r  r e t u r n s  and which accrue  over t ime.  Well- tested 
techniques  e x i s t  f o r  d e a l i n g  w i t h  t h i s  kind of problem and f o r  dec id ing  whether t h e  
investment  i s  a  "good th ing"  o r  n o t .  
I n  p r a c t i c e ,  however, t h i s  approach has  i t s  l i m i t a t i o n s .  These have been 
summarized by Pole  (1968) a s  fol lows:  "Economic c o n s i d e r a t i o n s  a r e  bound t o  p lay  a 
p a r t  i n  de te rmin ing  what sc reen ing  programmes a r e  p u t  i n t o  e f f e c t ,  b u t  can only op- 
e r a t e  w i t h i n  a  framework of v a l u a t i o n s  which have an obvious moral con ten t  and of 
c o n s t r a i n t s  which a r e  l i k e l y  t o  be e t h i c a l ,  p o l i t i c a l ,  and a d m i n i s t r a t i v e  as  w e l l  
a s  f i n a n c i a l  and medical ."  I n  s h o r t ,  many of t h e  c o s t s  and b e n e f i t s  of sc reen ing  
programs a r e  such t h a t  t h e r e  i s  no t e c h n i c a l  way of express ing  them i n  terms mf a 
s i n g l e  dimension which would b e  g e n e r a l l y  accep tab le .  Although one can a t t empt  t o  
s e t  o u t  t h e  v a r i o u s  f a c t o r s  i n  terms of a  "balance shee t"  t h e r e  i s  no u s e f u l  
a p o l i t i c a l  way of t o t t i n g  bo th  s i d e s  up. 
Should one t h e r e f o r e  c a r r y  o u t  any "economic" a n a l y s i s  of such programs a t  
a l l ?  The customary j u s t i f i c a t i o n  f o r  a n a l y s i s  i n  t h e s e  circumstances i s  t h a t  s i n c e  
one element i n  any d e c i s i o n  t o  proceed w i t h  a  sc reen ing  program i s  i t s  impact on t h e  
u s e  and a v a i l a b i l i t y  of r e s o u r c e s - - l a r g e l y  a  m a t t e r  o f  " f a c t " ,  and e s t a b l i s h m e n t  of 
t h e  " f a c t s "  c a n  a t  l e a s t  narrow down t h e  a r e a  o f  u n c e r t a i n t y .  T h i s  v iew h a s ,  
however ,  been  a t t a c k e d .  
The n a t u r e  of t h e  c r i t i c i s m  i s  b e s t  summed up by Wiseman (1963) :  "I am un- 
c o m f o r t a b l e  a b o u t  t h e  n o t i o n  t h a t  b e t t e r  i n f o r m a t i o n  a b o u t  one  p a r t  of a n  i n d e f i n i t e  
whole  must always make f o r  a  b e t t e r  u n d e r s t a n d i n g  of t h a t  whole:  i t  seems a t  l e a s t  
p o s s i b l e  t h a t  i t  migh t  make f o r  d i f f i c u l t y  i n  t a k i n g  a  ba l anced  view of t h e  r e l a t i v e  
impor t ance  o f  t h e  t h i n g s  t h a t  have  been q u a n t i f i e d  and t h o s e  t h a t  h a v e  n o t  ( t h e  so- 
c a l l e d  i n t a n g i b l e s ) . "  The f i r s t  p a r t  of t h i s  argument  r e s o l v e s  i t s e l f  u l t i m a t e l y  
i n t o  a  m a t t e r  of f a c t :  do  t h e  d e c i s i o n  makers  f i n d  t h e  t y p e  of i n f o r m a t i o n  p rov ided  
by a n  economic a n a l y s i s  h e l p f u l  o r  n o t ?  To a  l a r g e  e x t e n t  t h i s  w i l l  depend on t h e  
n a t u r e  o f  t h e  d e c i s i o n  and t h e  q u a l i t y  of t h e  in fo rma t ion - -no t  t o  men t ion  t h e  
c h a r a c t e r  o f  t h e  d e c i s i o n  makers!  
The second p a r t  of t i le argument ,  e s p e c i a l l y  as  expounded more r e c e n t l y  by 
Drape r  (1974) seems t o  i n v o l v e  t h e  b e l i e f  t h a t  dange rous  t o y s  shou ld  brz k e p t  o u t  of 
t h e  hands  o f  c h i l d r e n ,  d o c t o r s ,  h e a l t h  a d m i n i s t r a t o r s ,  and p o l i t i c i a n s ,  who c a n n o t  
be t r u s t e d  t o  p u t  such  economic i n f o r m a t i o n  i n t o  i t s  c o r r e c t  p e r s p e c t i v e  a l o n g s i d e  
med ica l  and moral  c o n s i d e r a t i o n s .  Obv ious ly ,  we s h a l l  tend t o  d i f f e r  a b o u t  whe the r  
we f i n d  t h i s  e s s e n t i a l l y  p a t e r n a l i s t i c  a t t i t u d e  a t t r a c t i v e .  
I n  any c a s e ,  whe the r  economis t s  t a k e  a  vow of a b s t i n e n c e  o r  n o t ,  p e o p l e  w i l l  
h o l d  and a i r  o p i n i o n s  a b o u t  t h e  economic a s p e c t s  o f  s c r e e n i n g  programs and i t  seems 
s e n s i b l e  t h a t  t h e s e  o p i n i o n s  shou ld  b e  based o n  e x p l i c i t  a s sumpt ions  and c a l c u l a -  
t i o n s  r a t h e r  t h a n  on i m p l i c i t  o n e s .  
At t h e  b e g i n n i n g  of t h e  s e c t i o n  I drew a  comparison between s c r e e n i n g  and 
i n v e s t m e n t .  A  ma jo r  s i m i l a r i t y  i s  t h a t  s c r e e n i n g  i n v o l v e s  a n  o u t l a y  now i n  o r d e r  
t o  a c h i e v e  a  b e n e f i t  i n  t h e  f u t u r e .  I t  i s ,  I t h i n k ,  c l e a r  t h a t  i f  two o u t l a y s  of 
e q u a l  s i z e  x  p romised ,  on t h e  one hand ,  a  b e n e f i t  of s i z e  y  i n  f i v e  y e a r s  t ime ,  and 
on t h e  o t h e r ,  a  b e n e f i t  of s i z e  y  i n  100 y e a r s  t ime  t h e n ,  on t h e  whole ,  we shou ld  
b e  i n c l i n e d  t o  choose t h e  f i r s t .  T h i s  i s  n o t  s imp ly  b e c a u s e  we s h a l l  n o t  b e  a l i v e  
100 y e a r s  hence .  One cou ld  a lways s e l l  t h e  r i g h t  t o  a p p r o p r i a t e  t h e  b e n e f i t  t o  
someone e l s e .  F o r e s t s  a r e  p l a n t e d  even  though t h e i r  p l a n t e r s  may n e v e r  l i v e  t o  s e e  
them f e l l e d .  
We a r e  d e a l i n g  w i t h  the  complex phenomenon of t ime p r e f e r e n c e .  How s h o u l d  
n e x t  y e a r ' s  b e n e f i t s  b e  v a l u e d  compared w i t h  t h i s  y e a r ' s ,  and what a b o u t  b e n e f i t s  
i n  f i v e  y e a r s '  t ime?  A  d i s c u s s i o n  of t h i s  i s s u e  would t a k e  us  f a r  a f i e l d .  What I 
have done i s  t o  u s e  t h e  p r o c e d u r e  which H.M. T r e a s u r y  s u g g e s t s  f o r  p u b l i c  expendi-  
t u r e  p r o j e c t s ,  namely a  10% d i s c o u n t  r a t e .  T h i s  means t h a t  t h e  v a l u e  of a  b e n e f i t  
o r  c o s t  d e c a y s  a t  a  r a t e  of 10% p e r  y e a r  i n  r e a l  t e rms  ( i . e .  i n  c o n s t a n t  p r i c e s ) .  
The l o n g e r  t h e  b e n e f i t s  o r  c o s t s  a r e  d e l a y e d  t h e  lower  t h e i r  v a l u e .  The e x t e n t  of 
t h i s  r e d u c t i o n  f o r  t h e  pu rposes  of p l a n n i n g  t h e  community's a c t i v i t i e s  must be a  
s o c i a l  ( and ,  u l t i m a t e l y ,  p o l i t i c a l )  d e c i s i o n .  
The n o t i o n  of d i s c o u n t i n g  f u t u r e  c o s t s  and b e n e f i t s  has  i m p o r t a n t  imp l i ca -  
t i o n s  f o r  s c r e e n i n g .  The e f f e c t  of s c r e e n i n g  r e l a t e s  t o  t h e  p a r t i c u l a r  c o h o r t  
s c r e e n e d ,  and t h e  b e n e f i t  o r  c o s t  a c c r u e s  o v e r  t h e  l i f e t i m e  ( o r  p o t e n t i a l  l i f e t i m e )  
of t h e  c o h o r t  s c r e e n e d .  The c o s t  (however d e f i n e d )  of t h e  p r e s e n t  m e n t a l l y  hand i -  
capped p o p u l a t i o n ,  f o r  example ,  i s  i r r e l e v a n t  t o  a  d e c i s i o n  a b o u t  s c r e e n i n g  t o  p re -  
v e n t  o r  a l l e v i a t e  men ta l  h a n d i c a p .  What i s  r e l e v a n t  i s  how s u c h  c o s t s  might  b e  ex- 
p e c t e d  t o  o c c u r  o v e r  t h e  l i f e t i m e  o f  t h e  a f f e c t e d  c o h o r t .  The impor t ance  of t h i s  
c o n s i d e r a t i o n  w i l l ,  I hope ,  become c l e a r e r  l a t e r .  
THE ECONOMICS OF DOWN'S SYNDROME: TWO OBJECTIONS 
O b j e c t i o n s  t o  c a r r y i n g  o u t  an  economic a n a l y s i s  o f  an  a m n i o c e n t e s i s / a b o r t i o n  
program come u n d e r  two h e a d i n g s .  The f i r s t  r e l a t e s  t o  t h e  e t h i c s  of a b o r t i o n .  A 
" p r e v e n t i o n "  program t o  e l i m i n a t e  o r  r e d u c e  t h e  i n c i d e n c e  of Down's syndrome would 
i n v o l v e  t h e  o f f e r  o f  a n  a b o r t i o n  t o  t h o s e  m o t h e r s  d i s c o v e r e d  a f t e r  a m n i o c e n t e s i s  and 
k a r y o t y p i n g  t o  be  c a r r y i n g  a  Mongoloid c h i l d .  Many p e o p l e  f i n d  t h e  n o t i o n  of l e g a l  
a b o r t i o n - - e s p e c i a l l y  i n  t h e  form of a n  o r g a n i z e d  program--abhorrent  and may c o n s i d e r  
a rgumen t s  abou t  economic  g a i n s  and l o s s e s  i r r e l e v o i i L ,  i f  n o t  r e p r e h e n s i b l e .  Of t h i s  
g r o u p  of p e o p l e ,  some would s t i l l  ho ld  t h i s  o p i n i o n  even  i f  c a r i n g  f o r  t h e  popula-  
t i o n  of Mongc,loids were t o  a b s o r b  100% of o u r  n a t i o n a l  r e s o u r c e s .  For  t h e  r ema inde r  
t h e r e  i s ,  p r e sumab ly ,  some p o i n t  be tween  one penny and 100% of o u r  n a t i o n a l  r e s o u r c e s  
a t  which e t h i c a l  o b j e c t i o n s  would weigh l e s s  h e a v i l y  t h a n  t h e  economic  bu rden  i m -  
p l i e d  by t h e s e  o b j e c t i o n s .  Fo r  t h e  fo rmer  g roup  t h e r e  i s  no p o i n t  i n  r e a d i n g  f u r -  
t h e r .  Members of t h e  l a t t e r  g r o u p  w i l l ,  I hope ,  b e  i n t e r e s t e d  i n  b e i n g  a b l e  t o  
we igh  t h e  economic  c o n s i d e r a t i o n s  i n  t h e  b a l a n c e  w i t h  o t h e r  more e x a l t e d  c o n s i d e r a -  
t i o n s .  
The re  i s  a  p o t e n t i a l  s econd  g r o u p  of o b j e c t o r s  whose l i n e  i s ,  p e r h a p s ,  b e s t  
e x e m p l i f i e d  by a  p a s s a g e  f rom S t e i n  e t  a 1 . ( 1 9 7 3 ) :  "But i s  a  d e t a i l e d  e s t i m a t e  of  
money c o s t  r e q u i r e d ?  The l i f e l o n g  c a r e  of s e v e r e l y  r e t a r d e d  p e r s o n s  i s  s o  burden-  
some i n  a l m o s t  e v e r y  human d imens ion  t h a t  no  p r e v e n t i v e  program i s  l i k e l y  t o  o u t -  
weigh t h e  bu rden . "  
The p rob l em w i t h  t h i s  argument  i s  t h a t  i t  a p p e a r s  n o t  t o  be  t r u e .  The num- 
b e r  of n u r s e s  work ing  i n  m e n t a l  h a n d i c a p  h o s p i t a l s  i n  England and Wales r o s e  f rom 
10 ,000  t o  15 ,000  between 1959 and 1969.  D e s p i t e  o c c a s i o n a l  i n s t a n c e s  of i l l -  
t r e a t m e n t  t h e r e  i s  no r e a s o n  t o  b e l i e v e  t h a t  t h e s e  n u r s e s  f i n d  t h e  " l i f e t i m e  c a r e  
of s e v e r e l y  r e t a r d e d  p e r s o n s  s o  burdensome i n  a l m o s t  e v e r y  human d i m e n s i o n , "  o r  t h e y  
would c l e a r l y  n o t  be  w i l l i n g  t o  d o  t h e  j o b .  As f o r  t h e  p a r e n t s  of Mongoloid c h i l d -  
r e n ,  t h e r e  would appea r  t o  b e  c o n f l i c t i n g  v i e w s  on  t h e  e x t e n t  t o  which t h e y  f i n d  
t h e  bu rden  of c a r i n g  f o r  t h e i r  c h i l d r e n  i n t o l e r a b l e .  But even  i f  i t  were  t r u e  t h a t  
t h e  bu rden  was a n  i n t o l e r a b l e  one  f rom t h e  p a r e n t s '  p o i n t  of v i ew  t h i s  i s  n o t  a l -  
t o g e t h e r  germane. S i n c e  t h e  " c o m u n i t y "  i s  t o  p r o v i d e  t h e  r e s o u r c e s  f o r  a  s c r e e n i n g  
program,  t h e  q u e s t i o n  t o  be  d e c i d e d  i s  whe the r  " t h e  community" r e g a r d s  t h e  bu rden  
b o r n e  by t h e  a f f e c t e d  p a r e n t s  a s  i n t o l e r a b l e .  T h i s  i s  c l e a r l y  a  r a t h e r  d i f f e r e n t  
q u e s t i o n  f r o n  t h a t  of whe the r  t h e  p a r e n t s  t h e m s e l v e s  f i n d  i t  i n t o l e r a b l e .  The e v i -  
d e n c e ,  f rom t h e  UK a t  l e a s t ,  would a p p e a r  t o  be  t h a t  e i t h e r  l )  t h e  c o m ~ u n i t y  doe's 
n o t  r e g a r d  t h e  bu rden  a s  b e i n g  s o  g r e a t  t h a t  t h e  r e s o u r c e s  n e c e s s a r y  t o  p r o v i d e  
comple t e  l i f e t i m e  i n s t i t u t i o n a l i z a t i o n  f o r  a l l  FIongoloids c o u l d  n o t  be b e t t e r  s p e n t  
e l s e w h e r e  o r  2 )  p a r e n t s  d o  n o t  r e g a r d  t h e  l i f e t i m e  c a r e  of s e v e r e l y  r e t a r d e d  p e r -  
s o n s  a s  s o  burdensome t h a t  t h e y  would p r e f e r  t o  i n s t i t u t i o n a l i z e  t h e i r  c h i l d r e n ,  
s i n c e  o n l y  a b o u t  10% of  Mongoloid c h i l d r e n  a r e  c u r r e n t l y  i n s t i t u t i o n a l i z e d .  
However, even  i f  S t e i n  e t  a l . ' s  s t a t e m e n t  were  s e l f - e v i d e n t l y  t rue - -name ly ,  
t h a t  t h e  bu rden  of c a r i n g  f o r  Mongoloids  f a r  ou twc ighed  t h e  c o s t  of any p r e v e n t i o n  
p rog ram- - th i s ,  i n  i t s e l f ,  d o e s  n o t  c o n s t i ~ u t e  an argument  f o r  n o t  comput ing t h i s  
c o s t .  Fo r  i t  may w e l l  be t h a t  when t h e  c o s t  of "any" p r e v e n t i o n  program i s  t aken  
t o g e t h e r  w i t h  p o s s i b l e  c l i n i c a l  and e t h i c a l  o b j e c t i o n s ,  n o t  t o  men t ion  t h e  p o l i t i c a l  
" c o s t "  of g e t t i n g  such  a  program a c c e p t e d ,  t h e  combined f o r c e s  of  t h e  v a r i o u s  nega-  
t i v e  f a c t o r s  ou twe igh  t h e  " g r e a t "  b e n e f i t s .  U n l e s s  we know t h e  r e s o u r c e  c o s t s  and 
b e n e f i t s  we c a n n o t  make a n  o v e r a l l  judgment  on t h e  v a l u e  of t h e  scheme. Fo r  t h e s e  
r e a s o n s ,  I c o n s i d e r  i t  t o  be  a  w o r t h w h i l e  t a s k  t o  t r a c e  o u t  a s  f u l l y  a s  I c a n  t h e  
r e s o u r c e  i m p l i c a t i o n s  of  s u c h  a  p r e v e n t i o n  scheme f o r  t h e  UK. 
INCIDENCE OF DOWN'S SYNDROME 
T a b l e  1 sutmnarizes t h e  s a l i e n t  f e a t u r e s  of t h e  i n c i d e n c e  of  Down's Syndrome. 
I t  c a n  be  s e e n  t h a t  t h e  c o n d i t i o n  h a s  a n  o v e r a l l  i n c i d e n c e  of a b o u t  1 i n  600 b u t  
t h a t  t h i s  i n c i d e n c e  r a t e  r i s e s  g r e a t l y  w i t h  m a t e r n a l  age .  A l though  t h e  i n c i d e n c e  i s  
t e n d i n g  t o  f a l l  w i t h  a  f a l l  i n  t h e  number of c h i l d r e n  b o r n  t o  m o t h e r s  o v e r  4 0 ,  p r e -  
v a l e n c e  i s  a p p a r e n t l y  t e n d i n g  t o  i n c r e a s e  due  t o  i n c r e a s e d  s u r v i v a l  r a t e s  among 
Mongoloids .  The h e r e d i t a r y  e l emen t  i s  n o t  v e r y  i m p o r t a n t  i n  t h e  i n c i d e n c e  of t h e  
c o n d i t i o n .  The e v i d e n c e  a b o u t  s u r v i v a l  r a t e s  i s  somewhat c o n f l i c t i n g .  S t e i n  e t  a l .  
q u o t e  a  number of  s t u d i e s  t o  t h e  e f f e c t  t h a t  54% of c h i l d r e n  w i t h  t h e  syndrome had 
d i e d  b e f o r e  t h e  age  of 7 .  K u s h l i c k ,  however ,  f ound  t h a t  t w o - t h i r d s  we re  s t i l l  a l i v e  
a t  I5 (1974)  w h i l e  N e l i ~ a n  (1974)  r c p o r t s  a  s u r v i v a l  r a t e  a t  5 y e a r s  of  o v e r  80Z. S i n c e  
most d e a t h s  o c c u r  w i t h i n  t h e  f i r s t  y e a r  t h e  d i f f r r i n g  r a t e s  a r c  somewhat c o n f u s i n g .  
While i t  i s  p o s s i b l e  t h a t  t hey  may r e f l e c t  t h e  phenomenon of i n c r e a s i n g  s u r v i v a l  
n o t e d  e a r l i e r ,  t h e  d i f f e r e n c e s  seem r a t h e r  t o o  l a r g e  t u  be  expl 'a ined i n  t h i s  way. 
C h i l d r e n  w i t h  Down's Syndrome c o m p r i s e  a b o u t  30% of  s e v e r e l y  m e n t a l l y  hand- 
i c a p p e d  c h i l d r e ~ l  (IQ .- 5 0 ) .  I n  t h e  Wessex s u r v e y  (1973)  h i g h e r - g r a d e  b Inug<~ lo ids  com- 
prisc3il j l i s t  il\,i.r 3:. t h e  m i l d l y  sub-normal (50  < IQ < 7 0 ) .  
Tab le  1. E s t i m a t e d  a g e - s p e c i f i c  i n c i d e n c e  of Down's syndrome,  numbers of l i v e  
b i r ~ h s ,  and e s t i m a t e d  numbers of  a f f e c t e d  i n f a n t s  w i t h  p e r c e n t a g e s ,  i n  
England and Wale s ,  1970.  
M a t e r n a l  I n c i d e n c e / 1 0 0 0  No. uf No. of a f f e c t e d  
a g e  ( y e a r s )  l i v e  b i r t h s  l i v e  b i r t h s  i n f a n t s  ( e s t i r n . )  
( e s t i m a t e d )  
a l l  a g e s  1 .h7 784486 1312 (100 .0 )  
unde r  20 0 . 9  80975 73 ( 5 . 6 )  
45 and o v e r  30 .0  909 27 ( 2 . 1 )  
-- -- 
F i g u r e s  i n  p a r e n t h e s e s  a r e  p e r c e n t a g e s .  
S o u r c e :  Wynne G r i f f i t h ,  1973.  
AMNIOCENTESIS AND KARYOTYPING 
The detection of a  Mongoloid c h i l d  i n  u t e r o  depends  on a  t e c h n i q u e  known a s  
a m n i o c e n t e s i s  which c o n s i s t s  of t h e  a s p i r a t i o n  of a m n i o t i c  f l u i d  fro111 t h e  u t e r i n e  
c a v i t y .  T h i s  i s  u s u a l l y  done a t  14-16 weeks and c a n  be  performed n o r m a l l y  on a n  
o u t p a t i e n t  b a s i s  under  l o c a l  a n a e s t h e t i c .  I t  i s ,  however ,  t h o u g h t  t o  be d e s i r a b l e  
t h a t  t h e  p l a c e n t a  shou ld  be  l o c a t e d  by t h e  u s e  of u l t r a s o n i c  equipment  ( 1 9 7 3 ) .  
The s u b s e q u e n t  chromosome a n a l y s i s  t o  d e t e c t  t h e  p r e s e n c e  of a n  e x t r a  ch ro -  
mosome ( t h e  normal  g e n e t i c  c h a r a c t e r i s t i c  of Down's syndrome)  i s  a l a b o r i o u s  p ro -  
c e s s  t a k i n g  two t o  t h r e e  weeks f o r  c u l t u r e  and a n a l y s i s .  A n t e n a t a l  d i a g n o s i s  of 
f e t a l  chromosomal a b n o r m a l i t i e s  i s  s t i l l  v e r y  much an a r t  r a t h e r  t han  a r o u t i n e  
p r o c e d u r e .  S t e i n  e t  a l .  c l a imed  a  95% c u l t u r e  s u c c e s s  r a t e  p e r  p r egnancy ,  i n c l u d i n g  
r e p e a t  c u l t u r e s  t h e  need  f o r  which c a n  n o r m a l l y  be  a s c e r t a i n e d  a f t e r  a  iew d a y s ,  
b u t  t h i s  h a s  been  d i s p u t e d  by o t h e r s .  T h e r e  would appea r  a l s o  t o  be  d i f f e r e n c e s  of  
o p i n i o n  c o n c e r n i n g  t h e  l i k e l i h o o d  of s i g n i f i c d n t  t e c h n i c a l  improvements  i n v o l v i n g  
computer  t e c h n o l o g y .  The s p e c i f i c i t y  and s e n s i t i v i t y  of t h e  t e s t  i s  v e r y  h i g h .  
ECONOHIC ASPECTS OF THE PKEVENTION 01' DOWN'S SYNDROME (MONGOLISM) 707 
Thc r i s k s  t o  t h e  mo the r  and f ~ t u s  a t t e n d a n t  upon a m n i o c e n t e s i s  a r e  a  m a t t e r  
o f  d i s p u t e  and a r e  c u r r e n t l y  t h e  s u b j e c t  of a  N e d i c a l  Resea rch  Counc i l  p r o j e c t .  
E s t i m a t e s  of t h e  r i s k  of i n d u c i n g  a b o r t i o n s  r a n g e  f rom 3% t o  v i r t u a l l y  n i l .  
I n  g e n e r a l ,  b e f o r e  a m n i o c e n t e s i s  i s  c a r r i e d  o u t  t o  d e t e c t  g e n e t i c  a b n o r m a l i -  
t i e s  a n  u n d e r t a k i n g  i s  o b t a i n e d  f rom t h e  mother  t h a t  s h e  w i l l  c o n s e n t  t o  a n  a b o r t t o n  
i n  t h c  e v e n t  of s u c h  a n  a b n o r m a l i t y  b e i n g  d i s c o v e r e d .  
IIOSPITAL RESOURCES IEQllIRED FOR AMSIOCENTESLS 
Amniocen te s i s  i s  n o r m a l l y  c a r r i e d  o u t  a s  a n  o u t p a t i e n t  p r o c e d u r e  unde r  l o c a l  
a n a e s t h e t i c .  The r e s o u r c e s  demanded would c l e a r l y  depend on t h e  s i z e  of  t h e  p rog ram,  
t h e  p a r t i c i p a t i o n  r a t e  of m o t h e r s ,  t h e  number of r e p e a t s  r e q u i r e d ,  and t h e  r a t e  a t  
which t h e  p r o c e d u r e  c a n  be c a r r i e d  o u t .  
An u p p e r  bound t o  t h e  p o s s i b l e  manpower i m p l i c a t i o n s  of a n  a m n i o c e n t e s i s  
program c a n  be  g i v e n  u s i n g  C a i r l y  ex t r eme  a s s u m p t i o n s .  I f  t h e  a m n i o c e n t e s i s  program 
were co c o v e r  a l l  p r c g n a n c i e s  i n  Eng land ,  which we s h a l l ~ s s u m e  t o  number 700,000 
a  y e a r ,  ii a l l  mo the r s  p a r t i c i p a t e d ,  i f  one  p r o c e d u r e  i n  t h r e e  had t o  be r e p e a t e d ,  
i f  the  r e q u i r e d  a  c o n s u l t a n ~ o b s t e t r i c i a n ,  and i f  e ach  o b s t e t r i c i a n  
ca r r i cc l  o u t  f o u r  p r o c e d u r e s  i n  a  s e s s i o n ,  t h e n  s u c h  a  would  r e q u i r e  t h e  s e r -  
vices of abou t  470 whole- t ime c o n s u l t a n t  o b s t e t r i c i a n s .  I n  1972 t h e r e  were  j u s t  
o v e r  500  who le - t ime-equ iva l en t  c o n s u l t a n t  o b s t e t r i c i a n s  i n  Eng land .  
I f  t h e  s i z e  of program and t h e  p a r t i c i p a t i o n  r a t e  were  h e l d  c o n s t a n t  bu: a  
r e p e a t  r a t e  of one  i n  t e n  and a  work - r a t e  of s i x  p r o c e d u r e s  p e r  s e s s i o n  were  assumed,  
t h e n  t h e  number of whole-time c o n s u l t a n t s  r e q u i r e d  would b e  a b o u t  280.  A l ower  
p a r t i c i p a t i o n  r a t e  would ,  of c o u r s e ,  r e d u c e  t h e  number of d o c t o r s  r e q u i r e d  b u t  would 
c o n c o m i t a n t l y  r e d u c e  t h e  number of c a s e s  d e t e c t e d .  
I t  becomes c l e a r  t h a t  a  program t o  p r o v i d e  a m n i o c e n t e s i s  f o r  a l l  p r e g n a n t  
m o t h e r s ,  even u s i n g  t h e  s econd  s e t  of a s sumpt ions  a b o v e ,  would imply  Large  i n c r e a s e s  
i n  m e d i c a l  manpower. P r o b a b l y  f o r  t h i s  r e a s o n ,  a  phased i n t r o d u c t i o n  of s u c h  a  pro-  
gram h a s  been  s u g g e s t e d  by S t e i n  e t  a 1 .  (1973)  and by Ba in  and S u t h e r l a n d  ( 1 9 7 3 ) .  Given 
t h e  h i g h l y  a g e - r e l a t e d  i n c i d e n c e  of t h e  c o n d i t i o n ,  t h e  program would i n i t i a l l y  c o v e r  
m o t l ~ e r s  o v e r  t h e  age  of f o r t y  and would g r a d u a l l y  be  ex t ended  t o  younger  age g r o u p s .  
I n  1971 mo the r s  o v e r  i o r t y  accoun ted  f o r  1 .7% of a l l  l i v e  b i r t h s  a l t h o u g h  
t h i s  p r o p o r t i o n  i s  f a l l i n g .  On t h e  o t h e r  hand t h e y  a c c o u n t e d  f o r  a n  e s t i m d t e d  16.7% 
of a l l  Mongoloid b i r t h s .  I f  we t a k e  1 .5% a s  o u r  b e s t  e s t i m a t e  of t h e  p r o p o r t i o n  u[ 
t h e  700,000 b i r t h s  which w i l l  be accoun ted  f o r  by mo the r s  ove r  f o r t y ,  s u c h  mo the r s  
w i l l  be  r e s p o n s i b l e  f o r  10,iOG b i r t h s .  Of t h e s e ,  a b o u t  170 might  be  e x p e c t e d  t o  be  
Mongo lo ids .  What t h i s  w i l l  mean i n  work l oad  i s  more d i f f i c u l t  t o  e s t i m a t e .  Amnio- 
c e n t e s i s  would need t o  be  c a r r i e d  o u t  by t h e  s i x t e e n t h  week of p r egnancy  i n  o r d e r  
t o  p e r m i t  a n  a b o r t i o n  t o  be c a r r i e d  o u t  by t h e  t w e n t i e t h  week. The p r o p o r t i o n  of 
p o t e n t i a l  mo the r s  o v e r  f o r t y  who w i l l  have  come i n  c o n t a c t  w i t h  a  m e d i c a l  agency by 
t h e  s i x t e e n t h  week i s  u n l i k e l y  t o  be anywhere n e a r  100%. While t h i s  f a c t o r  i s  im- 
p o r t a n t  i t  s h o u l d  be  s t r e s s e d ,  on t h e  o t h e r  hand ,  t h a t  a  r educed  p a r t i c i p a t i o n  r a t e  
p r i n c i p a l l y  a f f e c t s  t h e  a b s o l u t e  l e v e l  of c o s t s  and b e n e f i t s .  The r a t i o  of c o s t s  
t o  b e n e f i t s  i s  l a r g e l y  u n a f f e c t e d  by s u c h  a  t r a n s f o r m a t i o n .  
With t h i s  i n  mind an e s t i m a t e  of t h e  h o s p i t a l  c o s t  of a n  a m n i o c e n t e s i s  p ro -  
gram f o r  t h e  a n n u a l  c o h o r t  of mo the r s  of  age  40 and above i n  a  p r o p o r t i o n  of 700 ,000  
mo the r s  i s  g i v e n  be low.  The d e t a i l e d  e s t i m a t e s  on which i t  i s  ba sed  a r e  d e s c r i b e d  
e l s e w h e r e .  The e s t i m a t e s  assume a  p a r t i c i p a t i o n  r a t e  of 100% and sliould be  app ro -  
p r i a t e l y  s c a l e d  down f o r  lower  r a t e s .  They a l s o  i n c l u d e  a n  a l l o w a n c e  f o r  s u b s e q u e n t  
a b o r t i o n s .  
Table 2. Estimated annual clinical cost of an amniocentesis program for 
mothers aged forty years and above. 
4 per session 6 per session 
f 125,000 
I One in Ten I £164,000 I L114,OOO 1 
The foregoing calculations do not include the costs to the patient of 
attending for the amniocentesis. The size of such an element would depend on the 
number of centers carrying out the program within a given region and on whether 
one chose to attribute a cost to the patient's time travelling and at the hospital. 
A larger number of centers would reduce travelling time and costs but might lead 
to rather higher unit costs at each center if capital and equipment were 
under-utilized and if the fewer cases to be handled provided less scope for 
technical improvement. It might also involve a higher risk nf inducing abortions. 
A similar scheme foi- nluthers in the 35-39 age group would be about Four 
times as expensive as that for mothers of forty and over, since births to mothers 
between 35 and 39 might be expected to account for about 6 4  of all births. 
Economics of scale, however, might reduce the cost of this larger program. 
The above calculations have also ignored the high abortion rate for older 
mothers. To the extent that older mothers who currently abort might, under an 
amniocentesis program, be screened before doing so, the cost of the scheme would 
be higher. The fact that a proportion of older mothers may currently seek an 
abortion from fear of bearing a Mongoloid child (a fear which would be removed 
by a screening program) provides a further complication. 
LABORATORY RESOURCCS REQUIRED 
Chromosome analysis on the scale implied by a comprehensive screening 
program has not hitherto been carried out at any center in the UK although its 
practice is rapidly increasing. This increases the problem of estimating the cost 
of such a procedure. 
The detailed estimates of staffing and other requirements which have been 
made are outlined elsewhere. Chromosome analysis is a highly labor-intensive 
procedure. It is possible that there riay be significant technical improvements 
in the future. The possibility of such technical improvement is only relevant to 
a current decision, however, to the extent that the implementation of a large- 
scale chromosome-analysis service would be likely to hasten such technical 
development. If technical development is likely to proceed autonomously at an 
unchanged rate, then for present purposes it can be ignored. If technical 
development is likely to be hastened by the presence of a larger-scale service 
commitment, the calculation then becomes much more complex. 
In Table 3 the costs of a laboratory program to detect Down's syndrome in 
the annual cohort of mothers over the age of forty is set out. It is assumed that 
a service on the scale implied (around 1,000 analyses a year at each regional 
center) would require purpose built accommodation. 
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T a b l e  3 .  Annual l a b o r a t o r y  c o s t s  o t  a screenin: :  program Eor m o t h e r s  40 and 
above.  
One i n  Th ree  
One i n  Ten 
REPEAT RATE 
Once a g a i n  t h e  c o s t  of e x t e n d i n g  t h e  scheme t o  t h e  p o p u l a t i o n  of m o t h e r s  between 
35 and 39 would be a  sum abou t  f o u r  t i m e s  a s  l a r g e  a s  t h a t  f o r  t h o s e  o v e r  GO. 
COST 
To summarize ,  t h e r e  a r e  v a r i o u s  a s s u m p t i o n s  o n e  c a n  make abou t  t h e  o p e r a t i o n  
of en  a m ~ i i o c e n t e s i s / a b o r t i o n  program f o r  t h e  p r e v e n t i o n  of  Dorm's syndrome. On 
t h e  a s s u m p t i o n s  o u t l i n e d  above  t h e  ~ i~ in imum annua l  c o s t  of  such  a  sc l~eme f o r  m o t h e r s  
of  40 and o v e r  would be £650,000.  The maximum f i g l ~ r e  would h e  a b o u t  £1 m i l l i o n .  
Tl;?se e s t i m a t e s  d o  n o t  i n c l ~ l d f  p a t i e n t  c o s t s .  A s i m i l a r  scheme f o r  m o t h e r s  aged 
35-39 would c o s t  a t  p r e s e n t  between £ 3 . 4 ,  and E4.0 m i l l i o n ,  a s suming  no economies  
of s c a l e .  These  c o s t  e s t i m a t e s  a r e  ba sed  on a  p a r t i c i p ; l ~ i o n  r a t c  11f 100Z among 
m o t h e r s  and  need t o  be a p p r o p r i a t e l y  s c a l e d  dorm f o r  lower r a t e s .  
SAVINGS I N  IKSTLTlITIOSAL CARE 
An a m n i o c e n t e s i s / a b o r t i o n  program f o r  m o t h e r s  o v e r  40 migh t  expecL t o  
p r e v e n t  a b o u t  170  l i v e  Mongoloid b i r t h s ,  a s suming  1007 p a r t i c i p a t i o n  by m o t h e r s .  
To e s t i m a t e  t h e  consequences  of t h i s  f o r  i n s t i t u t i o n a l  c a r e  one  wuilld ~ l e e d  ti, know 
hcw many o i  t h e s e  c h i l d r e n  w i l l  be i n s t i t u t i o n a l i z e d  a t  i ~ l ~ a t  s a g e  i n  t h e i r  l i v e s .  
T h i s  r e q u i r e s  n o t  s imp ly  i n f o r m a t i o n  a b o u t  t h e  p r e s e n t  s t a t e  of  a f f a i r s  b u t  a  p r e -  
d i c t i o n  a s  t o  l i k e l y  t r e n d s  i n  c a r e  o v e r  t h e  n e x t  f i f t y  y e a r s - - c l e a r l y  a  t a l l  
o r d e r :  
T h e r e  has  been a  t e n d e n c y  i n  t t ~ c  v a r i o u s  a r t i c l e s  and l ? t t e r s  a b o u t  
s c r e e n i n g  programs t o  d i s c u s s  t h c  " i n s t i t u t i o n a l "  c o s t s  of t h e  t r i s o m i c  p o y ~ l l a t i o n  
i n  a n  o b s c u r e  and ambiguous  way. I n  p a r t i c u l a r  i t  h a s  n o t  been made c l e a r  t h a t  
t h e  r e l e v a n t  " i ~ ~ s t i t u t i o n a l "  c o s t s  a r e  t h o s e  t h a t  would be c a u s e d  by  a  p a r t i c u l a r  
c o h o r t  of Mongolo,ids. I t  i s  o f t e n  no t  c l e a r  w h e t h e r ,  f o r  example ,  S t ~ i n  e t  a l .  
and t h e  WHO working p a r t y  a r e  r e f e r r i n g  t o  t h e  c o s t s  of i n s t i t u t i o r ~ a l i z i n g  a l l  
Nongo lo ids  o r  t o  t h e  c o s t s  of i n s t i t u t i o n a l i z i n g  t l l a t  p ropo r t i o r :  of  f u t u r e  c o h o r t s  
who, g i v e n  t h e  p r e s e n t  o r  p r o j e c t e d  p r o v i s i o n  of i n s t i t u t i o n a l  p l a c e s ,  a r e  l i k e l y  
t o  be  i n s t i t u t i o n a l i z e d .  
The f i r s t  a s sumpt ion  d o e s  n o t  conform w i t h  what a c t u a l l y  I ~ a p p e n s ,  i n  t h i s  
c o u n t r y  a t  any r a t e .  The second r e q u i r e s  a  f o r e c a s t  of r a t e s  of i n s t i t u t i o n a l i z -  
a t i o n - - r a t e s  which a r e  p robab ly  l a r g e l y  de t e rmined  by t h e  e x t e n t  o i  p u b l i c  
p r o v i s i o n  o f  h o s p i t a l  and r e s i d e n t i a l  p l a c e s .  
For t h e  p u r p o s e s  of t h i s  s t u d y  I have made t h e  f o l l o w i n g  a s s u m p t i o n s  abou t  
t h e  e x p e c t e d  a v e r a g e  l i f e t i m e  e x p e r i e n c e s  of a  c u r r e n t  c o h o r t  of Elongoloid b i r t h s  
i n  t h e  a b s e n c e  of  a n  a m n i o c e n t e s i s  program:  
Assumpt ion 1 .  F i f t e e n  p e r  c e n t  of Mongoloid c h i l d r e n  d i e  
b e f o r e  one y e a r ;  t e n  pe r  c e n t  o f  t h o s e  
l e f t  a l i v e  a r e  i ~ ~ s t i t u t i o n a l i z e d  f o r  l i f e ;  
and t h e r e a f t e r  h a l f  of  t h e  r ema inde r  a r e  
i n s t i t u t i o n a l i z e d  a t  a g e  15  and t h e  o t h e r  
h a l f  a t  age  25.  
Assumpt ion 2 .  The same a s  Assumpt ion 1  e x c e p t  t h a t  twen ty  
pe r  c e n t  a r e  i n s t i t u t i o n a l i z e d  f o r  l i f e .  
Assumpt ion  3 .  T i ~ c  same a s  r l s sump t ion  1 excepL t h a t  o n r -  
t h i r d  o f  c h i l d r e n  clie b e f o r e  f i r s t  y e a r .  
Assumpt ion  4 .  The same C I S  Assumpt ion  2 e x i e p ~  t h a t  onc  
t h i r d  of c I i i ldr , ,n  d i e  b e f o r e  f i r s t  y e a r .  
T l ~ e s e  a s s ~ l m p t i o n s  a r e  made w i t h  r e f e r e n c e s  t o  t h e  work o f  K u s h l i c k  (1974)and 
o f  Scl  i f i n n  (1974) .  'The i n i [ ? o ~ - t ~ n t  p o i n t  t t ~  l i o t c  i s  Lhat unde r  a 1  I uT t l ~ ~ ,  J s s u m p t i u ~ l s  
nrust ~ ) f  t h e  " s a v i n g s "  i n  i n s t i t u t i o n a l  c a r e  do  n o t  o c c u r  [ o r  f i f t e e n  y e a r s  a f c e r  
t h e  b i r t h  o f  t h e  c o l i o r t .  I t  i s  t h i s  d e l a y  whicli makes t h e  u s e  o f  a  " d i s c o u n t i n g "  
p r o c e d u r e  i m p e r a t i v e .  
I n  e s t i m a t i n g  t h e  " s a v i n g s "  f rom t h e  r e d u c t i o n  i n  t h e  need f u r  i n s t i t u t i o n a l  
c a r e  I l ~ a v e  u sed  a s  my b a s i c  e s t i ~ n a t e  t h e  c ~ i r r e n t  c u s t  u i  n p a t i e n t - y e r j r  i n  a  men- 
t a l  s u b n u r m a l i t y  h o s p i t a l  t o  which  I have  added ;i c a p i t a l  c o s t  a l l o w a n c e  t o  g i v e  
an  a v e r a g e  f i g u r e  o f  L1,500 p'r y e a r  p e r  p a t i v n t .  To t h e  e x t e n t  t h a t  ? Ivngo lo id s  
p r e s e n t  p a r t i c u l a r  p r o b l r n ~ s  t h i s  may be n s l i g h t  u n d e r e s t i m a t e .  To ti le e x t e n t  
t h a t  ? Iongo lo id s  p r e s e n t  f ewe r  problc-ms o r  m igh t  be accommodated i n  conununity 
r e s i d i ~ n t i a l  acconunodat io~i  Lhe f i g l ~ r e  may lhe somewhat l o v e r .  The a l l o w a n c e  l o r  
c a p i t a l  ~ ~ 1 s t  I - r f l e c t s  t l je  f a c t  t l ~ a ~  i ~ o s p i t i i l  and  residential p l a c e s  f o r  t h e  
~n t> , i t a l  l y  1-e tar i l~- t i  iil-e ill s h o r t  bupp ly  ( a t  zcsro P r i ~ ~ , ! ) .  Fo r  Lhe s a k e  o f  s i m p l i c i t y  
1  have nssunlrd t h a t  a 1 1  p l a c e s  a r e  p r o v i d e d  by Lhe p u b l i c  s e c t o r  and 11;ive n o t  
t r i e c l  L C ,  i ~ i c u r p o t - a t ?  t i le  r o l e  uf t h e  p r i v n c e  and v o l u n t a r y  s e c t o r s .  
I t  i s  n o t  v e r y  r e a l i s t i c  i n  a c o h o r t  a n a l y s i s  o f  t h i s  k i n d  t o  assume t h a t  
e x p e n d i t u r e  w i l l  r ema in  c o n s t a n t  i n  r e a l  t e r m s  ( i t  i s  l i k e l y ,  o f  c o u r s e ,  t o  r i s e  
d r a m a t i c a l l y  i n  money t e r m s ! )  T h i s  i s  [ o r  two r e a s o n s :  f i r s t l y ,  i f  t h e  c o u n t r y  
becomes r i c h e r  h i g h e r  s t a n d a r d s  a r e  l i k e l y  t o  be  d e s i r e d  f o r  t h e  c a r e  o f  t h e  
m e n t a l l y  subuormal  ~ n d  a r e  l i k e l y  t o  b ~ .  imp lemen ted ;  s e c o n d l y ,  l a b o r - i n t e n s i v e  
s e c t o r s  l i k e  t h e  c a r e  of t l ie m e n t a l l y  subno rma l ,  where  wages p r o b a b l y  a c c o u n t  [ o r  
90X o r  more of h o s p i t a l  e x p e n s e s ,  a r e  l i k e l y  t o  become r e l a t i v e l y  more e x p e n s i v e  
a s  l a b o r  p r o d u c t i v i t y  i n c r e a s e s  a t  a f a s t e r  r a t ?  i n  t h e  r e s t  of t h e  economy. 'This 
l a t t e r  e f f e c t  may, however ,  be o f f s e t  by a  move away f rom h o s p i t a l - t y p e  c a r e .  
With t h e s e  e f f e c t s  i n  mind I have  e s t i m a t e d  e x p e c t e d  l i f e t i m e  " s a v i n g s "  i n  
i n s t i t u t i o n a l  c a r e  f o r  a  c u r r e n t  c o h o r t  o f  Elongoloids  u n d e r  two a s s u m p t i o n s :  
1 )  Tha t  e x p r n d i t u r e  r e m a i n s  c u l l s t a n t  i n  r c a l  t e rms - - t i l e  f i r s t  
two e f f e c t s  b e i n g  o f f s e t  e x ; ~ c t l y  by t h e  t h i r d .  
( 2 )  That  e x p e n d i t u r e  r i s e s  a t  a  r e a l  r . q t c  uf 5% pe r  
annlim. 
r a h l c  4 givc,s t h e  r e s u l t s  [ o r  t i]? v . ? r i o u s  a s s u m p t i o n s .  
Trjble 4 .  L i i e t i m e  c o s t s  o i  i r i s t i t u t i o n a l  c a r e  i o r  o n e  y e a r ' s  c o h o r t  bo rn  t o  
mo the r s  c ~ f  age  40 and above ( d i s c o u n t e d  a t  10: p e r  annum). 
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i n  E x p e n d i t u r e  i n  E x p e n d i t u r e  
Assu~np t  i u n  1.  
Assumpt ion  2. 
Assumpt i c~n  3 .  
Assumpt ion  4 .  
IL t h e  nmrii .occ!itcsis program wcl-c csLendcd t o  m o t l ~ i , r s  ill L i l t .  ;3gr g-inup 3 5  
co 39 ,  t i le  s a v i i ~ g s  a t t r i b u ~ a b l e  t o   his e x t e n s i o n  woulil bc  abL,uL L>nc-cighiil  >:r~,.iLvr- 
t h a n  t h e  above  f i g u r e s .  Oncv ~ g d i i i  i t  s hou ld  be s t r e s s e d  t h a t  t l i c s c  i r 3 l c u I a L i o n s  
assume 1007 p a r L i i , i p a t i o n  by moL11ers and ;I "success" raLe  o f  100;. 
We h a v r  h e r e  assumed t h a t  a l l  c h i l d r e n  r e c , e i v e  somc fo rm  o f  t r a i n i n g  f rom 
as? 5  u n t i l  age  15 o r  u n t i  L t h e y  3 r e  i n s t i t u t i o n a l i z e d ,  i n  : ~ d d i t i o n  t o  w11~t  t11ry 
w i~u ld  r e c e i v e  i n  t h e i r  i n s t i t u t i o n .  We have  usccl S e c L i o n  h i r e s  p a i d  by L o c a l  
A u t l i o r i t i e s  t o  S p e c i a l  S c h o o l s  a s  a  f i r s t  inleasure o f  Llie c o s t  uf sucln t r a i n i n g .  
Fo r  on? l o c a l  a u ~ h o i - i t y  t t i i s  a v e r a g e d  f700  a  y e a r  p e r  p u p i l  i n  1973.  
T a b l e  5 .  L i i e t imc .  t r a i n i n g  c o s t s  of a n n u a l  c o h o r t  ho rn  t o  m o t h e r s  ,ige 4 0  .incl 
above .  
Z~.ro Rea l  Gr<,c i~I i  
i n  E x p e n d i t u r e  
-- 
5% Rea l  Grc iv t t~  
i n  E x p e n d i t ~ i ~ - r  
Assumpt ion  4 .  ?148,O(I(J i 59 1 ,000 
T!ie " c o s t s "  o f  Ll~e  35-39 cu l i c~ r t  v c ~ u l d  a g a i n  bca a b o u t  oni . - i> ig l~t l l  g r r a t e r  t h ~ n  
t h i s .  
.3 c ~ ~ r s o r y  : i n a l y s i s  ~:i t h e  d a t a  p r o v i d e d  by N r l i g d n  d i d  I I I I C  i i i i l i c a t t  a  v r r y  - 
g r e a t  i n l ) a t i c , n t  c o s t  imfii3sed by  Mong~ , lo id  i ~ l i i l ~ l r e n  wh~7 s ~ ~ c v i v e d  t l i c i r  f i r s t  y e ~ i c .  
Only  s e v e n  o i  t h e  ~ i g i i t r c i ~  s u r v i v o r s  examined a p p e a r e d  t o  li;:vr Iiad an  i l ~ p ~ t i i ~ i i t  
e p i s o d e  i n  t h e i r  f i r s t  f i v e  y e a r s  and i r r  g c n e r a l  t i le  e p i s o d e s  we re  noL o f  l o n g  
d u r a t i o n .  P o s s i b l y  t h i s  r e i l e z t s  a  r e l i ~ c t a r i c e  anloiig p e d i a t r i c i a n s  Lu a d m i l  
Mongoloid  c t c i l d r e n  t o  a c u t e  wa rds .  I have  noL d l l o ~ d e d  Cor homr c a r e  o r  o u t p a t i e n t  
e p i s o d e s .  
Ttie c o s t  t o  t h o s e  F a m i l i e s  wlio keep t l i e i r  Mongoloid c l i i l d r e i i  ;iL Iioeie i s  
d i i i i c u l t  Lo e s t i m a t e .  I h a v e  used  Fami ly  i ' .xp~,ndi tu i -e  Su rvey  f i j i u r c s  L i i  c s t i m a i c  
t h e  c o s t  o i  r e a r i n g  a  c h i l d - - i n  t l ~ i s  c a s e  t h e  d i f i e r e n c e  i n  a v e r a g e  a n n u a l  
e x p e l i d i ~ l ~ r t  be tween a  ia i i i i ly  w i t h  one  c h i l d  and a  Family  w i ~ h  two c h i l d r e n .  Usin': 
1972 d a t a  t h i s  amounis  L O  L25O a  y e a r  01- a b o u ~  EJOO i n  1974 p r i c c s .  A s s ~ i m i r ~ g  a 
r e a l  c i s f  i n  e x p r n d i t u r i .  i)f J I  a  y c a r ,  tht: d i s i o ~ i n t ~ , d  v a l u e  o f  i n m i l y  e x p r n d i t u r e  
f o r  an a n n u a l  o v r r - f u r t i r s  c o l ~ o r t ,  un<lt .r  v a r i o u s  a s s ~ ~ i ~ ~ p i i ~ i r i s  r a n g e f rom t.!Y3,OOO 
f o r  i i s s u n ~ p ~ i o l i  4 t o  £406 ,000  f u r  i \ s s ~ m i p t i o n  1 .  Due t ~ )  l a c k  o f  d a t a  ncl a tL rmp t  Iias 
bee11 made t o  a l l o w  i o r  Llie e x t e n t  t o  wliicli ~ l i c  p r e s e n c e  o f  3 ?Tongoloid c l i i l d  
r e d u c e d  t!nc " emp loy : i b i l i t y "  o f  t h e  r n o t l ~ e r  o r  f a t h e r .  
To suinmar ize :  i i  i s  p o s s i b l e  L O  make a  number vf a s s u m p t i o n s  i i b o ~ i ~  L I I ~  
c s p e c t c d  l i i i ~ ~ i n i e  p r o f i l e  of a c u i - r e ~ t  c o h o r t  ok > l~nngo lo id  b i r t h s  and a b o u t  t i le  
Lreiid of c s p c i i d i t ~ ~ r e  hot11 p u b l i c  .ind ~ ~ c i v a t e .  Tl i i s  g i v e s  u s  J range. o i  e s t i m a t e s  
o f  tile d i s i : o u n ~ c d  l i f e i i n i c .  c , t> s t s  of all anr iua l  < : i~hc l r t .  Fo r  niotl iecs o f  f o r t y  and 
o v e r ,  a s suming  n 100% p a r t i c i p a t i o n  and s u z c i s s  r a t e  (wliicli would need t o  be 
s c a l e d  down f o r  loicer ass~imei l  r a t e s ) ,  tlnc v a l u e s  e s t r nc i  f r c m  El . 2  m i l l  i on  ~ t s i n g  
Assumpt ion  3 and  a  z e r o  r e a l  g rowth  i n  e r p c r ~ d i t u r e  t c  i 2 . i  m i l l i o n  w i t h  ,'\ssuniptiuri 
? and a 5% r e a l  y r ~ ~ w t l i  i n  e x p e n d i t u r e .  T l i i s  (,omparc-s w i t h  a  cosL of heLwcc.n 
£ 8 3 0 , 0 0 0  and 1 1 . 0  mi l  l i o n .  Fo r  t i le  c o h o r t  o f  c l i i l d r e i i  bo rn  t o  1noi i1r . r~  aged 35-39. 
tlii2 maximum " s a v i n g s "  f igui-c. i s  a b o u t  E3.O m i l l i o n ,  a s  a g ~ i i n s t  a  cosL o f  be twevn 
H3.4 m i l l i o ~ i  and C4 .0  m i l l i o n .  
C0NL:i.U STONS 
--
The p u r p o s e  o f  t h i s  p a p e r  was t o  t r a c e  o u t  a s  f u l l y  a s  p o s s i b l e ,  u s i n g  
e x i s t i n g  d a t a ,  t h e  r e s o u r c c  consequences of a n  a m n i o c e n t e s i s / a b o r t i o n  program f o r  
t h e  p r e v e n t i o n  of 1)own's s )~n~I rome  u n d e r  a  number of p l a u s i b l e  a s s u m p t i o n s .  
l m p l i c i t  i n  a n  e x e r c i s e  o f  t h i s  k i n d  i s  t h e  b e l i e f  t h a t  i n f o r m a t i o n  o f  t h i s  k i n d  
i s  u s e f u l  when t a l i en  t o g e t h e r  w i ~ h  m e d i c a l  and s o c i a l  d a t a  (and a  p e r s o n ' s  own 
v a l u e  j udgmen t s )  i n  coming t o  a  c u n c l u s i o n  a b o u t  t h e  a d v i s a b i l i t y  o f  such  a  
p rog ram.  
T h e r e  a r e  some p a r t i c u l a r  p o i n t s  which  I w i s h  t o  s t r e s s ,  however .  The f i r s t  
i s  t h a t  l ~ n d e r  no s e t  of a s s u m p t i o n s  i n  t h e  p a p e r  i s  t h e  r e s o u r c e  c o s t  o f  an  
a m ~ l i o c e n t e s i s / a b o r t i o ~ l  program f o r  t h e  35-39-year-o ld  g r o u p  of m o t h e r s  i n  t h e  U K  
l e s s  t h a n  t h e  r e s o u r c c  " s a v i n g s "  engende red  by s u c h  a  program,  a  r e s u l t  which  
c o n f l i c t s  w i t h  t h e  a s s e r t i o n s  of S t e i n  e t  a l .  and t h e  mi0 work ing  p a r t y .  
Yuch of t h e  e x p l a n a t i o n  f o r  t h e  d i f f e r e n t  r e s u l t s  l i e s  i n  t h e  a p p a r e n t  
f a i l u r e  of t h e  o t h e r  s t u d i e s  t o  a p p l y  a  d i s c o u n t i n g  p r o c e d u r e  t o  e f f e c t s  which  
o c c u r  o v e r  t h e  l i f e ~ i m e  o f  t h c  a f f e c t e d  c o h o r t .  However,  t h i s  i s  n o t  t h e  f u l l  
e x p l a n a t i o n .  'The c o s t  quo t ed  by b o t h  S t e i n  e t  a l .  and Mi lunsky  (1973 ,1973 )  f o r  an  
amniocentesis/chromosome a n a l y s i s  i n  New York ($150)  would a p p e a r  t o  be r a t h r r  
be low t h e  e s t i m a t e d  c u r r e n t  c o s t  o f  s u c h  a  p r o c e d u r e  i n  t h e  UK even  a l l o w i n g  f o r  
i n t a r v e n i n g  i n f l a t i o n ,  w h i l e  t h e  c o s t  of c a r i n g  f o r  ' longoloids  i s ,  a p p a r e n t l y ,  
much h i g h e r  i n  t h e  US. T h i s  i s  s i m p l y  a n o t h e r  i n s t a n c e  of t h e  d a n g e r  of a p p l y i n g  
r e s u l t s  d e r i v e d  i n  one  n a t i o n a l  c o n t e x t  t o  q u i t e  d i f f e r e n t  c o u n t r i e s  and s o c i e t i e s .  
I t  s h o u l d  be  s t r e s s e d  a g a i n  t h a t  t h e  a n a l y s i s  i n  t h i s  p a p e r  d o e s  n o t  imp ly  t h a t  
a  s c r e e n i n g  program s h o u l d  noL be  e x t e n d e d  t o  m o t h e r s  i n  t h e  35-39 a g e  g r o u p  i n  
t h e  LIK; c l e a r l y  such  a  d e c i s i ~ n  d e p e n d s  on many o t h e r  f a c t o r s ,  c l i n i c a l ,  e l h i c a l ,  
s o c i a l  t h a n  c o u l d  h e  cons ide l - ed  h e r e .  The s o l e  i m p l i c a t i o n  i s  t h a t ,  on  t h e  b a s i s  
of t h e  daLa and a s s u m p t i o n s  used i n  t h i s  p a p e r ,  s u c h  a  program would n o t  "pay i o r  
i t s e l f . "  
The s r c o n d  p o i n t  i s  t o  s t r e s s  t h e  c r u c i a l  r o l e  p l a y i n g  i n  t h e  a n a l y s i s  by  
t h e  d i s c o u n t i n g  p r o c e d u r e .  T h i s  i s  a  p r o c e d u r e  which  i s  o f t e n  d i f f i c u l t  f o r  
non -economis t s  t o  come t o  t r r m s  w i t h  and y e t  i l  i s  o n e  w h i c l ~  t h e y  i m p l i c i t l y  u s e  
i n  t h e i r  e v e r y d a y  l i v e s .  I f  a  p r o j e c t  p r o m i s e s  r e t u r n s  i n  t h e  f u t u r e  i n  exchange  
f o r  p r e s e n t  s a c r i f i c e s ,  t h e n  some nlrans o f  v a l u i n g  t h e s e  d e l a y e d  e f f e c t s  i n  
r e l a t i o n  t o  p r e s e n t  b u r d e n s  must bc  f o u n d .  The u s e  of trhe Treasury-recommended 
d i s c o u n t  r a t e  i o r  p u b l i c  e x p e n d i t u r e  p r o j e c t s  seems t o  me t h e  mos t  r e a s o n a b l e  r a t e  
t o  u s e  i n  a  p r o j e c t  c a l l i n g  l a r g e l y  Tor t h e  e x p e n d i t u r e  (of p u b l i c  money. 
L a s t l y ,  t h i s  s t u d y  h a s  c o n f i n e d  i t s e l f  t o  an a n a i ; > i s  o f  t h e  p r o p o s a l  t o  
d e t e c t  Down's syndrome.  I t  i s  some t imes  s u g g e s t e d  t h ~ l  t:,i s amp le  of a m n i o t i c  
f l u i d  c o u l d  he u sed  t o  d e t e c t  t l ic  p r e s e n c e  o f  o t h e r  f e t a l  i r r e g u l a r i t i e s  s u c h  a s  
s p i n n  b i f i d a .  i i h a t e v e r   he m e r i t s  of t h i s  a rgument  i L  s h o u l d  b e  n o t e d  t h a t  t h e  
a c t u a l  a m n i u c e ~ i t ~ e s i s  p r o c e d u r e  fnr:il:, a ccimparJLively  ~111311 p a r t  of t h e  t o t a l  c o s t  
o f  d e t e c t i n g  t h e  presence, of r ) o w n t s  s v n d r o n ~ r .  
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Comments of the Discussant, Mr. Thrall 
The Glass study, Elr. Thrall pointed out, showed that cost-benefit analysis 
could exclude as well as justify a contemplated project. In this case, Mr. Glass 
had shown that the savings in institutional care, which other; had claimed would 
more than repay the expenses of screening fur Down's Syndrome, simply failed to do 
so. Mr. Glass had considered a broad range of alternative assumptions and had 
found that the saved institutional costs approximated the screening costs only for 
the population of women over forty. 
NeverLheless, Mr. Glass realized that institutional savings were not tllf only 
benefit in reducing the incidence of Mongolism. The screening project might, after 
all, in weighing other benefits, be justified. Mr. Thrall felt that Mr. Glass had 
appropriately not embarked upon such an exercise. The values that would have had 
to be imputed to those benefits should be the values of the dccision makers them- 
selves. Lacking entry, tu their minds, the n~odcllcr sliould not imposi. his own 
values upon the analysis. 
The choice of discount rate for a study of this type is, as indicated by Mr. 
Glass, ihorny. This area of systems methodology is currently undergoing careful 
scrutiny as to facile extentions of basic techniques to problems in which they were 
not relevant has brought discounting into disrepute. The use of discounting in 
valuing whale populations is a case in point. Assessing through discour~ting the 
future benefits from screening for Down's Syndrome is fraught with danger. Mr. 
Thrall suggested that a way around this might be to examine the steady state results 
of an assumed long-term adoption of the policy. In this way, costs and benefits 
could be compared for the same year. It was pointed out that this scheme effective- 
ly implies a discount rate equal to the population growth rate. 
Points on the Evaluation of Screening 
Conference participants offered a number of thoughts on topics in tile 
evaluation of screening prompted by Messrs. Glass and Thrall: 
a) that a kind of ethical paralysis sets in when people shrink 
from the thought of comparing the ineffable benefits of 
screening for Down's Syndrome with cold, hard lucre; 
b) that a recent evaluat-ion of screening for phenylketonuria expressed 
output in terms of function yeais and iound that the best screening is 
genetic rather than bio-chemical; 
c )  that the cost of screening depends critically upon the level of 
personnel thought capable of performing the amniocentesis; and 
d) that the reduction of Mongolism may have vast unknowable externality 
benefits--invisible to the affected families themselves--making 
benefit estimation a nugatory exercise. 
Response by Mr. Glass 
The possibility of ethical paralysis was conceded by Mr. Glass. His own 
analysis represented an attempt to resolve questions about the monetarilv measur- . 
able benefits whose enumeration might subsequently aid the inevitable religious and 
ethical debates. 
He took issue with one off-hand reference to his work as cost-benefit analy- 
sis. The facile deduction sometimes is made that any appearance of the dollar or 
pound symbol indicates cost-benefit analysis. Mr. Glass stated that the disparaging 
remark applied to certain cultures appeared to him valid for cost-benefit analysis: 
that it had passed from a state considered primitive to decadence without any inter- 
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vening phase. 
Mr. Glass defended his use of discount rates as the best of presently 
available analytic alternatives. He warned, however, of a danger: that the 
presentation of alternative discount rates to evaluate proposed and competing 
projects might enable the decision maker to select first the project he finds 
personally most appealing and then to choose as the appropriate rate that justifying 
his project. Discount rates should be determined without reference to specific 
contemplated projects and should reflect the social attitude toward the future. 
Presenting Analysis 
One participant felt that the Glass paper had skirted a danger run by all 
difficult and delicate analysis: that it is overwhelmingly likely to be misunder- 
sLood. To be as clear as possible, analysis ought perhaps to be divided in two 
parts. The first should compare monetarily quantifiable benefits with costs to 
obt~in net benefits--which may be negative. The second part should enumerate those 
becrfits whose valuation requires discretionary judgment which, as Mr. Thrall 
arzued, can be assigned only by the decision maker. 
Mr. Glass said that he had attempted to provide the first part in this 
suggested estimation 0 1  net benel its. lie diil not considrr lhiasc,li con!r:rtent to 
embark upon the second exercise of enumerating such ~enefits as the social 
externalities. 
